Three doses (1.5, 2.0 and 2.5 mg kg ') of diisopropyl phenol (ICI 35 868) were compared for induction and maintenance of anaesthesia in healthy females undergoing short gynaecological procedures. Induction of anaesthesia was smooth and rapid. Cardiovascular changes (which were dosenJepcndcnt) included a decrease in arterial pressure and an increase in heart rate. These changes were of magnitudes comparable to those reported for other induction agents. Recovery from the effects of the drug was rapid and uneventful.
ICI 35 868 (Diprivan) is a phenolic compound (2,6-diisopropyl phenol) in 16% Cremophor EL which shows the characteristics of a good i.v. anaesthetic agent when administered to animals (Glen, 1980) . Initial study in man confirmed that it was an effective anaesthetic agent and was apparently well tolerated (Kay and Roily, 1977; Rogers et al., 1980) . This study describes the action of the drug when administered as the principal anaesthetic agent for minor gynaecological procedures. In order to study the action of the drug in the absence of other anaesthetic agents and surgical stimulation, the patient was left undisturbed in the anaesthetic room until awakening from the first induction dose. The dose was then repeated and anaesthesia maintained while surgery commenced.
METHOD AND PROCEDURE
Healthy unpremedicated females aged 18-50 yr undergoing minor gynaecological procedures were studied. Those weighing more than 100 kg and those with an allergic history or who had been exposed to Cremophor previously were excluded.
On arrival in the anaesthetic room two i.v. cannulae were inserted, one to the back of the hand and the other to the antecubital fossa. Anaesthesia was induced with one of three doses of ICI 35 868 (1.5, 2.0 or 2.5 mg kg ') injected over a period of 30 s to either cannula. The patient counted aloud until consciousness was lost. That time was recorded, as was the time to opening eyes on command and ability to state the date of birth correctly.
Anaesthesia was then induced for a second time with the same dose administered to the cannula which had not been used on the first occasion. Anaesthesia was maintained with nitrous oxide 66% in oxygen delivered from a Magill circuit and increments of half the induction dose of ICI 35 868 were adminstered as required. On completion of surgery nitrous oxide was discontinued and the time taken for the patient to open the eyes and give her date of birth were noted.
Measurements
Arterial pressure and heart rate were measured every 60 s with a Dinamap 848 monitor and 950 recorder (Applied Medical Research) for at least 5 min before induction and then throughout the procedure. Respiratory frequency was measured with a chest stethograph and recorded continuously by a Venture potentiometric recorder (RE 511-20) over the same period.
A cerebral function monitor (Devices 4640) followed cerebral activity with biparietal scalp electrodes from at least 5 min before induction and subsequently until the patient finally awoke.
The recorded times were measured with a stopwatch.
The quality of recovery from anaesthesia was assessed in three ways: (a) The patient was asked to assess her own drowsiness on a scale 0-3.
(b) A visuo-motor co-ordination test (reaction time as described by Hendry, Norris and Nisbet (1963) requiring digital pressure on a series of 25 buttons in response to a random sequence of lights, was performed at 10, 20, 30, 60 and 120 min following waking. The test was performed twice on each occasion and the time recorded for the second series of 25 buttons only. The results were compared with the performance before operation. (c) The ability to walk in a straight line unaided was tested at 15, 30, 60 and 120 min. This was graded by the observer on a scale of 1-4 where 1 indicated normal walking and 4 signified inability to walk.
Untoward events were sought according to a check-list of 20 items at induction, maintenance and during recovery. Samples of venous blood were taken before and at 24 h after operation for haematological and biochemical (urea, electrolytes and liver function) tests.
RESULTS
The age of the patients ranged from 19 to 50 yr (mean 30, SD+9) and the average weight was 50 kg (SD ± 10 kg) (table I). The first patient studied received an induction dose of ICI 35 868 lmgkg" 1 which did not render her unconscious. Consequently, this dose was not investigated further and the data from this one patient are not included. The remaining 30 patients received 1.5, 2.0 or 2.5mgkg~1 for induction (10 in each group).
The duration of anaesthesia in each group from the second induction dose until nitrous oxide was discontinued, the duration of surgery and the mean total dose of ICI 35 868 are also shown in table I.
Induction of anaesthesia
Three patients did not lose consciousness following ICI 35 868 1.5mgkg~' and one patient remained awake following 2.0mgkg~1. All patients became unconscious following the second induction dose. For both first and second induction doses, loss of consciousness (the patient stopped counting) was produced least quickly by 1.5mgkg~' (table II) .
The duration of unconsciousness after the first dose was greatest (6.6 min) in the 2.5-mgkg" 1 group but, paradoxically, the delay from arousal to the patient giving her date of birth was least in this group (table II) .
Pain on injection
All patients received two induction doses. Half received the first dose via a large vein in the antecubital fossa and half received the first dose via a butterfly needle in a small vein on the dorsum of the hand. The second doses were given via the alternative route in all cases.
Eighty per cent of patients complained that the injection was painful when administered in the dorsum of the hand and 20% complained of pain in the antecubital fossa. This difference was statistically significant (P< 0.001; Chi-square test).
Apnoea
Clinically noticeable apnoea occurred for a short time (less than 30 s) on 23 occasions out of 60 following induction doses of the drug. The frequency of apnoea for each group is shown in table III.
Apnoea was not seen following increments of half the induction dose, except in one patient who also received fentanyl and halothane.
Quality of anaesthesia
Maintenance of anaesthesia with nitrous oxide and increments of ICI 35 868 provided satisfactory conditions for surgery in all but one patient. This patient (who received 2.5 mg kg"') began to cough following the second induction dose. This continued for some minutes in spite of increments of the drug and eventually the patient developed mild larygospasm. Her anaesthetic proceeded uneventfully with halothane and fentanyl. Coughing was the most common problem encountered in this study (table III) , but in only the one case was it not controlled by an increment of ICI 35 868.
Hiccup was noted in two patients and generalized flushing with mildly increased muscle tone were noted in a patient receiving 2.5mgkg~' (table III) and in the only patient who received 1.0 mgkg-1 . In spite of these untoward events, the quality of anaesthesia was held to be generally good by both surgeons and anaesthetists.
Arterial pressure
Mean arterial pressure decreased after each induction dose in all three dose groups, but the greatest reduction occurred in the 2.5-mgkg" 1 group (21.6% following the first dose).
In this group mean arterial pressure was depressed for several minutes ( fig. 1 ) and all the values up to 3 min after the second induction dose were significantly less than the pre-induction value.
Heart rate
Induction of anaesthesia with ICI 35 868 increased heart rate. The maximum mean increase following the first induction dose was statistically significant in each dose group (23% in the 2.5-mgkg" 1 group), but the increase seen after the second induction dose was smaller and not significant ( fig. 1) .
Cerebral function monitor
The cerebral function monitor changes were superficially similar to those seen following thiopentone, methohexitone and Althesin (Dubois et al., 1978) . That is, the trace increased to a peak following induction, at which stage consciousness was lost. Further deepening of anaesthesia was indicated by the trace moving down from the peak level and broadening. As anaesthesia lightened the trace became narrow and moved up towards the initial peak level and patients became conscious close to this point. The movement of the trace was so dependable that increments of ICI 35 868 were often given as it became obvious that the trace was moving to the peak level.
A more detailed analysis of these changes is in progress.
Recovery after surgery
Of the 30 patients investigated fully, 80% responded to commands within 8 min of the cessation of nitrous oxide and 86.7% responded within lOmin. One patient in the 2.5-mg kg ' group took 18 min to respond to commands, but this was the slowest recovery. Mean recovery times are shown in table IV. Patients were able to give their correct date of birth very quickly after waking. This was particularly so in the group which received the largest dose. Table V gives the number of patients who considered they had not recovered from all effects of the anaesthetic at the times stated. Of those who received no postoperative medication, 90% felt "normal" 60 min into the recovery period, but all patients in the 1.5-mg kg'' group stated they had recovered completely at 30 min. The ability to walk a straight line at intervals during recovery is shown in table VI. Of those patients who received no medication after surgery 93% were able to walk unaided within 15 min of giving their correct date of birth, and all of such patients could walk unaided at 60 min. The patients' ability to perform the visuomotor coordination task after operation improved with time. Only one patient of the 29 tested performed well at 10 min, but almost 30% equalled their preoperative performance at 30 min. Two hours into the recovery period 98% of patients could achieve their preoperative performance (table VII) . 
Complications in recovery up to 24 h after operation
Four patients felt particularly elated on waking from the drug and this state continued until the next day. One was depressed immediately on waking and three patients were noticed to be confused. Nausea occurred in only two patients early in recovery and two other patients vomited. Five patients complained of headache on waking, but in all cases this was of short duration.
A rash was noticed over the injection site in one patient, but this disappeared within 2 h.
h after operation
Four patients complained of headache on the day after the operation and one felt nauseated for the first time at 24 h. In one patient the antecubital fossa vein used for the injection of drug had thrombosed and was painful. This was the only such complication.
Haematological and blood chemistry tests. The only change noted was that the aspartate amino transfcrase concentration became slightly increased in one patient after operation compared with control. DISCUSSION ICI 35 868 induced smooth, uncomplicated anaesthesia rapidly, although a dose of 2.5 mg kg" ' was necessary to guarantee this effect in every patient. Subsequently, the patients remained unconscious for 4-7 min and then became sufficiently orientated to give their date of birth correctly within approximately 1 min. Onset of anaesthesia was slightly faster after the second dose, which suggests a mild cumulative action when two doses are administered within 10 min. The only complaint noted at induction was pain when the drug was injected into the back of the hand. This could be avoided in most cases by injection to a vein in the antecubital fossa. Apnoea occurred for a short time, the frequency increasing with the dose. It was never prolonged, nor was it a cause for anxiety, being similar to that seen with other i.v. induction agents (Savege et al., 1972) .
The decrease in arterial pressure and increase in heart rate appeared to be dose related and were similar to changes reported for methohexitone, thiopentone and Althesin (Savege et al., 1972) . The pain on injection experienced by many patients may have affected the heart rate.
Anaesthesia was maintained effectively with nitrous oxide and intermittent bolus doses of ICI 35 868. Control of anaesthesia was excellent. The need for further increments could be judged from the CFM trace or by changes in respiratory pattern, heart rate and arterial pressure. Consequently, anaesthesia was smooth and minor surgery could be performed under excellent conditions. Despite the adminstration over a short period of a total dose which was about three times larger than the induction dose, the patients usually wakened within 5-10 min of the completion of surgery and rapidly became clear-headed.
Reaction time had returned to baseline in 86% of patients by the 1-h assesment time. This confirmed the clinical impression that the quality of recovery was good. No serious complications were noted either in the short or long term.
The drug is dissolved in Cremophor, an agent which may be linked to the occurrence of anaphylactoid reactions. However, it is understood that an alternative solvent is being sought.
There is a need for a short-acting and effective i.v. anaesthetic agent with which surgery can be performed without patient movement and which is subsequently eliminated rapidly. Such a drug would allow the further development of total i.v. anaesthesia, a goal made urgent by the potential pollution hazard of volatile and gaseous anaesthesia. In addition, outpatient surgical procedures are likely to be safer if the anaesthetic is rapidly eliminated and patients can be discharged free from the side-effects of drowsiness. ICI 35 868 may well have many of the charateristics required and should be investigated further.
RESUME
On a compare trois doses (1,5 2,0 ct 2,5mgkg~') de diisopropyl phenol (ICI 35 868) pour 1'induction et le mainrien de l'anesthesie sur trois femmes en bonne same devant subir des interventions gynecologiques de courte duree. L'induction de l'anesthesie a etc facile et rapide. Parmi les variations cardiovasculaires (qui ont etc fonction de la dose) nous citerons: une baisse de la pression artcrielle et une augmentation de la frequence cardiaque. Ces variations ont cte comparablcs du point de vue importance a celles signalecs pour d'autres agents d'induction. La reprise dc conscience a la suite des eflfets de ce medicament a etc rapide et sans probleme. 
SUMARIO
Se estudiaron tres dosis de diisopropilo de fenol (1,5, 2,0 y 2,5mgkg~') (ICI35868) en lo tocante a la induccidn y mantenimiento dc la anestesia en mujeres sanas someudas a cortos procedimientos ginecologicos. La induccion de la anestesia fue uniforme y rapida. Los cambios cardiovascularcs (que estaban en funcion de la dosis) incluyeron una disminuci6n de la presion arterial y un incremento del ritmo cardiaco. Las magnitudes de estos cambios fueron comparables a las presentadas por otros agentes de induction. La recuperacion del efecto de las drogas por pane del paciente fue rapida y sin contra tiempos.
